Assessment of arsenic effects on cytosolic heme status using tryptophan pyrrolase as an index.
Acute arsenic (As) administration produced in rat liver a decrease in the heme saturation of tryptophan pyrrolase (TP), accompanied by dose-related increases in 5-aminolevulinate synthetase (ALAS) and heme oxygenase (HO) activities, along with a corresponding decrease in cytochrome P-450 (P-450) concentration. The relationship between heme synthesis and degradation was altered as a result of As treatment. The magnitude of these effects was related to the oxidation state of arsenic, sodium arsenite (AsIII) being more potent than sodium arsenate (AsV). These results support the contention that the heme saturation of TP is sensitive to treatments that modify liver heme concentration. The increase in HO activity produced by As appears to be mediated by a mechanism largely or entirely independent of heme. The main effects of continuous exposure to AsIII were an initial decrease in the heme saturation of TP, which remained constant during the period of treatment, and an initial increase in ALAS activity, which after ten days of exposure dropped somewhat but remained above control values. No significant effects on HO or P-450 concentration were observed. These results were interpreted as indicative that a new balance between heme synthesis and degradation had been reached and that an adaptive response to the subchronic effects of AsIII was taking place.